ABSTRACT. Twenty-four Saanen goats (fifteen multiparous and nine primiparous) during their lactation period were used, from the kidding until the 200 th day of lactation; and were distributed in a completely randomized design and in a factorial arrangement (3 diets x 2 parity orders). The diets were composed of either soybean meal (SBM), soybean meal plus inactive dry yeast (SMDY) or inactive dry yeast (DY) used as the protein source. The analyses of milk yield, body weight and dry matter intake (DMI) were made through the Bayesian methodology. For construct the lactation curves were used the Wood's nonlinear model. The inclusion of inactive dry yeast in the diets reduced the rate of yield increase until the lactation peak for primiparous goats, but for multiparous goats the reverse was noted. The SMDY diet reduced the rate of yield decline after peak for primiparous goats, whereas for multiparous goats the inclusion of inactive dry yeast in the diet increased the decline of the rate of yield during this period. It was observed that inactive dry yeast can be used to replace soybean meal in diets used for multiparous Saanen goats.
Introduction
The control of lactating is a determining factor for the success of goat milk production systems. Through the knowledge about the lactation curve helps to plan the nutrition management, in order to maximize the milk yield and quality. It also estimates the lactation persistency, the time of the peak yield, the duration of the peak and the highest production, all of which are tools used by breeders to select their animals.
There are different models for the study of lactation curves. However, the parameters used in these models are not adequate for some situations, because some events, like parity number, breed, female age and feeding, can have undesired effects on the milk yield estimation (ZAMBOM et al., 2005; RODRIGUES et al., 2006) . The Wood's model has been adopted in the majority of lactation curve studies because it allows for the estimation of basic curve features, such as the highest milk production, the time to reach this level of production and its persistency, using only three parameters (WOOD, 1967) .
The Bayesian inference has been widely used to obtain precise estimates, without needing any kind of transformation. Bayesian inference was used with success in lactation curve studies (CHANG et al., 2001; SILVA et al., 2005) , as it considers all of the parameters like random variables, which decreases the number of atypical curves. A considerable amount of physiological adaptations happen to the dairy goats during the lactation period, such as the increase in the dry matter intake, milk production and loss of body weight due to the lack of nutrients needed to support the milk production from early lactation to the peak. From the peak to the end of lactation, the intake returns to the normal levels, the production decreases and a recovery of body weight takes place.
The commercialization of coproducts is a profitable alternative to minimize the environmental impact of sugar and alcohol industries. The dry yeast which is composed of inactive cells of Saccharomyces cerevisae, is one of these coproducts; therefore, it is an alternative feed used for livestock. This is a good source of nutrients such as protein, vitamins (B vitamins, especially), minerals (iron, zinc and selenium) carbohydrates that make up cell wall (20 to 40%), and a significant amount of nucleotides (VALADARES FILHO et al., 2010) .
This study hypothesized that inactive dry yeast could partially or totally replace soybean meal in primiparous or multiparous dairy goats without detrimental effects on dry matter intake, milking production and body weights during the lactation period. Thus, the purpose of this research was to evaluate the dry matter intake, the lactation curves and the body weights of primiparous and multiparous Saanen goats receiving diets with inactive dry yeast.
Material and methods

Goats and experiment treatments
This research was conducted in the dairy goats sector at the Iguatemi Experimental Farm, and in the Laboratory of Food Analysis and Animal Nutrition belonging to State University of Maringá, Paraná State. Twenty-four Saanen goats were used during lactation, wherein fifteen multiparous and nine primiparous were chosen for this study. They were distributed in a completely randomized design with a factorial arrangement (3 diets x 2 parity orders). The criteria used to put the animals in the treatments were body weight, milk yield and age for multiparous goats and body weight for primiparous goats. The multiparous goats were between three and four years of age and were in the third lactation, whereas the primiparous goats had their first kidding at two years old.
The goats were allocated individually in suspended stalls with a feeder, and a trough for water and mineral supplement, and all goats were kept in feedlots with access to the solarium after the first milking of the day. No goats were mated during the experiment and the male goat was allocated at more than 100 meters from the feedlot where the goats were allocated.
After kidding, goats and their kids were weighed weekly until the 60 th day of lactation. Thereafter they were weighed biweekly until the 200 th lactation day. The measurements were always taken after the first milking of the day and before the morning feed. The daily control of milk yield was realized twice a day, at 7:30 a.m. and 3:00 p.m., and the goats were always fed after milking at 9:30 a.m. and 4:00 p.m. The diets were composed of soybean meal (SBM), soybean meal plus inactive dry yeast (SBDY) The diets were calculated to attend to the nutritional requirements of Saanen goats with body weights of 60 kg, and a milk yield of 3.0 kg per day. According to the NRC (2007), it is 77% of total digestible nutrients, 16% of the crude protein, 0.45% of the calcium and 0.32% of the phosphorus related to the dry matter.
The diets were offered according to the body weight and daily control of orts, which was around 10%. The intake was determined by the difference between the quantity offered and the daily orts.
Samples collection and analyses
Samples from the diets offered and the goats waste were collected biweekly and homogenized, with one composed sample also taken each time. The samples were stored in a freezer and were predried using forced ventilation, at a temperature of 55 o C, over 72 hours. Finally, the samples were powdered by a Wiley type mill, using a 1 mm sieve.
The content of dry matter was determined in the samples. The contents of dry matter (DM), ash, crude protein (CP) and ether extract (EE) were determined in the diet samples following the techniques described by the AOAC (1998), while the organic matter (OM) was estimated by the difference between the ash and the dry matter. The neutral detergent fibre (NDF) was determined following the methodology of Van Soest et al. (1991) , and the acid detergent fibre (ADF) was determined using the methodology of Goering and Van Soest (1970) . The total carbohydrate (TC) levels were estimated according to Sniffen et al. (1992) , using the following equation:
The content of rumen-degradable protein (RDP) from the diets was estimated according to the content of RDP from the NRC (2007) as follows: 72.5, 42.2, and 64.4% of crude protein for the corn silage, ground corn and soybean meal, respectively. For the inactive dry yeast the RDP of 80% of the crude protein was adopted, considering 20% of the nitrogen from the protein in the form of nucleic acids (YAMADA et al., 2003) .
The milk yield was corrected to 3.5% of fat, according to the Gravert equation ( ).
Statistical analysis
The analyses of the trend of milk yield, body weight and dry matter intake were made through the Bayesian methodology, using the software BUGS 0.5 (SPIEGELHALTER et al., 1996) and the software R (R DEVELOPMENT CORE TEAM, 2009).
In order to obtain the trend of milk yield, the Wood's nonlinear model was assumed, according to the equation:
where:
A is the initial milk yield (kg), B is the increase rate of yield until lactation peak, C is the decline rate of yield in the after lactation peak and expis the base of the natural logarithm.
Among the treatments, the parameters from the lactation curve, the average daily milk yield and the total milk yield during the research period were compared. From the parameters of the model, the time of peak yield (P), and the milk yield in the peak (PP) were calculated; where P = B/C and PP = A (B/C) B
Exp(-B).
Non-informative Priors were considered for the parameters of the model. A gamma distribution was assumed for parameter A, and a uniform distribution for parameters B and C.
For body weight and dry matter intake, a cubic regression model was adopted:
Y is the body weight (kg) or dry matter intake (kg day For each parameter, 20,000 values were generated in an MCMC (Monte Carlo Markov Chain) process, considering a sample discard period of 2,000 initial values. The final sample was taken with steps of 20, which means that for every 20 values taken, one was included in the sample, with 900 values generated. The multiple comparisons procedure was based on the a posteriori samples of the estimates of the parameters. Significant differences were considered at the level of 5% among the treatments if the zero value was not contained in the credibility interval of the desired contrast. The convergence of the final chains was checked using the test described by Heidelberger and Welch (1983) .
Results and discussion
The dry matter intake increased gradually during early lactation. The maximum dry matter intake occurred between the 64 th and 81 st day of lactation for the multiparous goats receiving the SBDY and DY diets, respectively, and occurred on the 78 th lactation day for the primiparous goats. However, there was a reduction in the dry matter intake for the primiparous goats receiving the diets with partial replacement of the soybean meal for the inactive dry being the smallest intake. Conversely, the primiparous goats receiving the SBM diet revealed an increase in their intake until the end of the lactation period (Figure 1 ). The dry matter intake of the multiparous goats showed similar behaviour among the diets. However, after the 100 th lactation day a decline in the intake was observed for the multiparous does that received the DY diet. The multiparous goats had an early dry matter intake (b 0 ) of 0.29 kg (26.1%), which was higher than that of the primiparous goats (Table 2) . The goats have the ability to select foods according to palatability and may reject some foods partially or fully concentrated. How dry yeast has specific flavor, which is dependent on the substrate on which it was grown, in this case the cane sugar, this factor may have contributed to the decrease in intake primiparous goats that received rations where the soybean meal was replaced by full or partial dry yeast.
There was an influence of inclusion of the inactive dry yeast in the diets, revealed by the values from milk production, with different trends seen for primiparous and multiparous goats (Figure 2) . The inclusion of inactive dry yeast in the SBDY and DY diets improved the initial milk yield (parameter A) for the primiparous goats, and the SBDY diet enabled the maximum value (Table 3) . However, for the multiparous goats, the inclusion of inactive dry yeast in their diets (SBDY and DY) resulted in smaller values for initial milk yield when compared to those on the SB diet. The increased rate of yield until the lactation peak (parameter B) was influenced by the inclusion of inactive dry yeast in the diets. For the primiparous goats, the increased rate of yield until the lactation peak decreased. However, the inverse was seen in the multiparous goats, and the DY diet caused the highest increase in the rate of yield until the lactation peak.
The mixture between inactive dry yeast and soybean meal reduced the decline in the rate of yield after peak (parameter C) for primiparous goats. Therefore, for multiparous goats, this rate increased with the inclusion of inactive dry yeast in the diets.
The primiparous goats receiving diets where the inactive dry yeast was partially replaced by soybean meal (PRIM-SBDY) and the multiparous goats receiving diets without inactive dry yeast (MULT-SB) represented smaller values of the declined rate of yield after the peak, and, consequently, a higher persistency in the lactation and a less notable peak (Table 4) .
The primiparous goats receiving SB showed the highest average daily milk yield. However, multiparous goats that were fed diets where the inactive dry yeast totally replaced the soybean meal (DY) showed the highest average daily milk yield (Table 4) . The lower milk production of the primiparous goats receiving diets including inactive dry yeast can be explained by the possible differences in the metabolizable protein in the diets. According to NRC (2001) the rumen-undegradable protein (RPU) shows an efficiency of 80% with regards to the use of protein, whereas the rumen-degradable protein (RPD), bacterial protein, has 64% of efficiency use. Therefore, the inclusion of inactive dry yeast increased the RPD from the diet (Table 2) and, as a consequence, the total of metabolized protein from the diet decreased. The primiparous goats were in the growth stage, meaning that they had a higher demand of amino acids, and that the decline of metabolizable protein by the inclusion of inactive dry yeast possibly did not attend to their nutritional requirements. Zambom et al. (2005) studied lactation curves in Saanen goats using Wood's nonlinear model, and observed values for the increasing yield rate ranging from 0.10 to 0.27. Takma et al. (2009) found that the increasing rate of yield was 0.13 when analyzing Saanen goats using the Wood's model.
The milk production is directly related to the dry matter intake. Thus, a reduction in the dry matter intake was noticed for the primiparous goats receiving the SBDY treatment (PRIM-SBDY), and, as a consequence, the increased rate of yield until the lactation peak was smaller, leading to a decreased production during the peak, despite the higher initial milk yield compared to other treatments.
The primiparous goats had a peak day of production later than the multiparous goats, reflecting differences in productive ability between the two parity orders. The goats that took more time to reach the peak had the highest milk production during the peak (PP).
The observed values of average daily milk yield ranged from 2.20 to 3.65 kg day -1
. Zambom et al. (2005) used Saanen goats from the early lactation to the 152 days in milking, and observed average daily milk yields ranging from 1.87 to 3.41 kg day -1 , and when roughage was used as a function of reason, the highest observed production was from the goats that received diets with 40% of roughage.
The goats lost weight until the 78 th day after the kidding, with the smallest weight lost being 47.0 kg in primiparous goats and 61.7 kg in multiparous goats. The primiparous goats that received the SBDY diet showed more marked weight loss, until the 84 th day after lactation (Figure 3) . The primiparous goats receiving the SBDY diet showed the highest initial body weight (b 0 ) (Table 5) , however, their intermediate body weight (Table 6 ) was lower (49.71 kg). This can be explained by the weight loss in early lactation that was caused by the decrease in dry matter intake ( The inclusion of inactive dry yeast in the SBDY and DY diets caused a decrease in the dry matter intake for primiparous goats. However, the multiparous goats showed the highest dry matter intake when they received the SBDY diet (Table 5) .
The weight loss in the early lactation period occurred because of the negative energetic balance, in other words, the goats could not ingest the nutrient amounts necessary for corporal maintenance and milk production, which results in the mobilization of the energetic reserves. This is natural in the early phase of milk production in ruminants, when metabolism acquires energy through gluconeogenesis. After the period of negative energetic balance that occurred in the early lactation, the goats regained weight, as a result of the equilibrium between dry matter intake and milk production. The primiparous goats fed the SBDY diet showed the highest rate of body weight recovery (b2), while multiparous goats ingesting the same diet had the lowest rate. Among the multiparous goats, those that received the DY diet presented with the smallest average body weight and the smallest average dry matter intake (Table 6 ). However, these goats also provided the highest average daily milk yield (Table  4) , which highlights the productive potential of these goats. The primiparous goats receiving the SBM diet, presented the smallest dry matter intake (b0) in the early lactation period (Table 2 ), but the average of dry matter intake (kg day -1 ) was higher when compared to primiparous goats receiving the SBDY and DY diets. This is because of the increased dry matter intake (b1) for these goats after kidding (Table 2) .
Conclusion
The inactive dry yeast could be used to replace the soybean meal in diets provided to multiparous Saanen goats during lactation because changes were not observed in the parameters of the lactation curve, or in the dry matter intake and body weight. However, this replaced diet should be used carefully in primiparous goats, since losses in milk production were observed.
